Calcium-dependent stimulation of estrogen secretion by FSH from theca cells of the domestic hen (Gallus domesticus).
There is little information about the stimulation of estrogen secretion from theca cells of the domestic hen by follicle-stimulating hormone (FSH), and the mechanism of action of FSH through calcium has not been considered previously. The theca interna and externa cells from the third (F3) and fourth (F4) largest ovarian follicles of hens were separated, dispersed, and incubated in M199 with FSH (0.5 micrograms ml-1) or A23187 (0.1 or 1 microgram ml-1) with or without ethylene glycol bis(beta-aminoethyl ether)N,N'-tetraacetic acid (EGTA) (2 mM) in calcium-replete or in calcium-free M199. Alternatively, androstenedione (10(-6) M) was added to the cells as aromatizable substrate, with or without FSH and/or EGTA. Estradiol and estrone secreted into the media during a 4-hr incubation period were measured by RIA. FSH stimulated estradiol and estrone secretion from all the cell preparations. The effect of FSH was abolished by the addition of EGTA or in calcium-free medium. A23187 stimulated estradiol and estrone secretion by the same extent as FSH, but did not do so in calcium-free medium. Androstenedione enhanced estradiol and estrone secretion, but estrogen secretion was further raised by the simultaneous addition of FSH. This action of FSH on aromatization was also abolished by EGTA. This evidence supports the hypothesis that calcium, possibly of extracellular origin, is an important mediator in the stimulation of aromatase systems in thecal cells of chickens.